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NG COMPRESSOR STATION

BACKGROUND

TECH RISKS

Å Rotor-bearing system dynamics

Å Radial bearing damping and load capability

Å Thrust bearing load capacity

Å Thermal stability/design of hermetic machine

APPLICATION AND MOTIVATION
Å Natural Gas Compressor Stations

Å Utilize waste heat sCO2 Brayton power cycle

Å 11pts Eff. Increase 41% to 52% cycle eff.

Å Objective: conceptual design of cycle and turbomachinery

TECHNICAL APPROACH

Å 2 Drivetrain config. Dual spool approach

Å Elimination of gearbox and use of CO2 bearings

Å Hermetic casing; free of CO2 emissions

Å Immersed generator in high density CO2
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OTHER POTENTIAL APPLICATIONS

Å Concentrated solar power cycles

Å Nuclear power cycles
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(1) drivetrain rotordynamics

(2) thrust bearing load capacity

(3) thermal system design

- Develop design practices and methods 

- Benchmark mechanical systems & electric machine design

high- speed

driveline
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TEST RIG

TURBOMACHINE

PHASE 1

3.8 MW

CENTRIF
4.8 MW

EXPANDER

1 MW PM STARTER-

GENERATOR

PHASE 2 SCOPE AND OBJECTIVES

Figure 7.  Techni cal Execut i on Ma p for Concept ual Ma chi ne Desi gn.
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TEST RIG DESIGN
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Max Speed = 27 KRPM

Max Rotor Thrust = 1,500 lbs

Max Casing Pressure = 500 PSIG

Working Fluid = CO2
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KEY ENABLING TECHNOLOGY: CO2 GAS BEARINGS
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RADIAL BEARING SYSTEM
Å Compliant tilting externally pressurized pads 

Å Hermetic squeeze film dampers

Å Additively Manufactured

Å Damping & misalignment capability

THRUST BEARING SYSTEM
Å Compliant externally pressurized tilting pads 

Å Additively Manufactured

Å Load capacity & misalignment capability
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BEARING DESIGN 

- CAD

- load capacity/dynamics

- structures/stress/life

- damper and gas film

TEST LOOP AND RIG

- loop layout and design

- casing design

- rotor design

- rotordynamics

Schedule and Tasks

ADDITIVE COMPONENT BUILDS

- design for additive manufacturing

- coupon builds-comps

- full component builds

- quality inspections

ELECTRIC MACHINE DESIGN

- mechanical design

- assembly/installation methods

- electromechanical design rotor/armature

- VFD and control

SYSTEM THERMALS/2nd FLOW

- rotor/bearing windage

- runner design & bearing cooling scheme

- EM cooling scheme/design

- final thermomechanical analysis

IN PROGRESS
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